F ecal incontinence (FI) is a disabling condition that drastically alters the quality of life of patients with inflammatory bowel disease (IBD) and increases their overall disability. Recent studies observed FI in one-to 3-quarters of patients with IBD. 1,2 FI contributes to a lower quality of life and limits a person's social, work, and personal activities. 2 Some studies reported an increased incidence of FI associated with both IBD activity 1 and helpseeking behaviors. 3 In fact, although FI may be related to an inflamed bowel, it is also related to heterogeneous conditions such as stool consistency, childbirth events, past surgical history, and ageing. 4 Additionally, the previous studies on FI in IBD patients did not distinguish between ulcerative colitis and Crohn's disease (CD), which have differences in their pathologies in terms of the clinical factors implied in the onset of FI. In addition to diarrhoea and rectal inflammation, CD with anal involvement may also alter patient continence due to direct sphincter lesions. Finally, obstetric events may also challenge continence in women during their childbearing years. 4 Previous studies showed that childbirth, particularly related to instrumental delivery, was detrimental to the structure and function of the external sphincter 5 and increased FI severity 6 in the general population. These factors are usually not taken into account in published studies.
The aims of the present work were to identify factors associated with FI in women of childbearing age with CD with a focus on women with previous childbirth. Together, these data may help physicians prevent FI in women with CD.
METHODS

Study Population
All medical data recorded prospectively between 2007 and 2013 in the database of perianal CD patients (namely fondamentum, CNIL no. 1412467) were reviewed. A centralized diagnostic index was used to identify women with a diagnosis of CD. The CD diagnosis was then confirmed based on radiological, endoscopic, and/or histologic evidence. Only women with CD who were of childbearing age (defined as the age at referral being between 15 and 45 years old) were included. A selfadministered questionnaire was mailed to the study population. In the absence of an answer, a reminder was mailed to the nonresponders. The date of the questionnaire response was set as the date of last report from the patient. The questionnaire questions specifically focused on CD and childbirth and used validated scoring systems, specifically the Harvey and Bradshaw score, 7 the Perianal Disease Activity Index, 8 and the Cleveland Clinic Incontinence Score (CCIS). 9 Regarding obstetric outcomes, all deliveries were recorded in the questionnaire and double checked with the hospital chart of women. The following was recorded for each delivery: gestational age, date, number and term of birth, least and greatest birth weights, mode of delivery (vaginal delivery or caesarean section), use of episiotomy, instrumental delivery (vacuum extraction or forceps), and occurrence of vaginal tears. The following demographic and clinical characteristics of CD were extracted from the questionnaire and double-checked in the prospectively recorded medical database: birth date, age at diagnosis, disease extent (including perianal involvement) and behavior according to the Montreal classification, 10 and previous history of anal or major abdominal surgery. In case of discrepancy, data from the database were used for further analysis. Only the Perianal Disease Activity Index register at the last clinic was taking into account in the analysis. For perianal CD, fistulizing perianal CD was defined as an occurrence of a perianal abscess or any type of fistula, including low-or high-perianal fistula and recto-vaginal fistula. Non-fistulizing perianal CD was defined as the occurrence of anal ulcers and/or stenosis without fistula. 11 Anal tags were not taken into account. All data were collected prospectively and studied retrospectively. FI was defined as a CCIS $5, and severe FI was defined as a CCIS $9. 12-15
Statistical Analysis
Quantitative variables were presented as the median and percentile values (IQR was used to denote the interquartile range from 25% to 75%). Categorical variables were presented as the number and percent of the cohort. Comparisons between groups were performed using t-tests. A P value ,0.05 was considered to be statistically significant. Items obtained with P , 0.1 by univariate analysis were integrated into a binary logistic regression model for multivariate analysis to identify factors significantly associated with FI in the global cohort and specifically in parous women with CD. For women who had both a C-section and a vaginal delivery, the vaginal delivery was the mode of delivery retained in the multivariate analyses. The results are shown as odds ratios with 95% confidence intervals (CIs). Statistical analyses were performed using JMP Pro 11.0.2 Software (SAS Institute Inc., Cary, NC).
ETHICAL CONSIDERATIONS
The study was approved by the Institutional Review Board of the university hospital of Rennes in 2011 (N811.14).
RESULTS
Global Cohort
Of the 327 women referred for CD during the study period, 105 declined to complete the questionnaire (32.6%), 38 were lost to follow-up (11.6%) and 184 completed and returned the questionnaire (56.3%); 9 patients had stomas, and the CCIS score was not completed for 2 patients. A total of 173 women of childbearing age were included for analysis. The baseline characteristics of these 173 patients are listed in Table 1 . A total of 134 patients (77.4%) were on treatment for CD at last report: 96 patients (55.5%) were on immunomodulators (thiopurine or methotrexate), 13 (7.5%) were on steroids, 33 (19.1%) were on an aminosalicylic acid, and 57 patients (32.9%) were on antitumour necrosis factor a therapy. A total of 65/173 (37.5%; 95% CI, 30.7-45.0) patients had FI, and 40/173 (23.1%; 95% CI, 17.5-29.9) had severe FI.
Factors Associated with FI in the Global Cohort Table 2 reports factors associated with FI (CCIS $5). The disease duration, history of surgery for anal fistula, number of childbirths per woman, and an Harvey Bradshaw index .4 were significantly and independently associated with FI in a multivariate analysis model. The risk for having fecal incontinence increased in the global population with the increase in number of delivery (odds ratio ¼ 1.69).
Factors Associated with FI in Parous Women
Of the 173 women of childbearing age, 113 women had experienced at least one pregnancy to birth. They were compared with the remaining 60 childless women. The characteristics of the 2 groups are depicted in Table 1 . Parous women were significantly older, had a longer history of CD, and had less incidence of abdominal surgery than childless women. The 2 groups were comparable regarding their characteristics of perianal CD, FI, CD treatments, and CD disease activity at last report. Table 3 reports the factors associated with FI in the cohort of the 113 parous women. A history of abdominal surgery, a history of anal surgery, and an Harvey Bradshaw index . 4 were significantly associated with FI in a multivariate analysis model. The mode and characteristics of delivery (C-section versus vaginal, and the presence of perineal tears or an episiotomy) were not associated with FI. The number of childbirths per women was not associated with FI in the cohort of parous women (P ¼ 0.16).
DISCUSSION
The present work highlights the high association between FI (37.5%) and CD, which was severe in more than half of the incontinent women. In our study, duration of CD, disease activity, and history of abdominal surgery were found to be risk factors for the development of FI. In addition, childbirth seemed to be associated with FI, but the mode of delivery (and particularly vaginal delivery) did not seem to play a significant role. Published studies reported FI in 1-to 3-quarters of patients with IBD. 1, 2 Factors previously involved in FI in patients with IBD were IBD activity 1 stool consistency, childbirth events, past surgical history, and age. 4 Our study considered both childbirth, mode of delivery, and CD history in women with CD during their childbearing years.
The main strength of this work is the systematic assessment of perianal CD in an IBD cohort. The data were recorded in a prospective database using recommended classifications and validated scales. [7] [8] [9] [10] Our study results should be, however, interpreted with caution for several reasons. Some data related to the pregnancy and deliveries were collected retrospectively, in contrast to the CD and FI data, which were prospectively recorded, including the presence of perianal CD and the CCIS score. The questionnaire response rate was 56.3%, which is not so low as compared with other studies with similar design 1 but missing data of the all cohort preclude check for the representability of the studied population. The definition of the FI in CD is not standardized. We advocate that incontinence to the feces solely remains a too restrictive definition. We choose the CCIS to define FI related to its close correlation with quality of life. 12, 15 The number of women with CD in our cohort is relatively low and no comparison with control group was done. Women aged more than 45 years old were not included but the occurrence of pregnancies at that period of life remains unlikely. Proctitis was not recorded in the database, and consequently, the impact of active proctitis could not be assessed. Bristol scale and anal sphincter defect assessed by ultrasonography were not recorded. Because subjects were recruited from a referral centre, there is also an implied selection bias towards an increased prevalence of severe CD, which is more likely to develop perianal lesions. The effects of tumour necrosis factor a antagonists or immunomodulators remain difficult to interpret because of the large number of patients treated with tumour necrosis factor a antagonists or immunomodulators. Finally, the population of childless women may be biased because they were younger and had more severe disease, as demonstrated by the rate of perianal CD and abdominal surgery. The high association between FI and CD described in our cohort is comparable with data from the recent literature. 1 The prevalence of FI may be higher in CD than in the general population (7%-15%) 4 and in the population of women in childbearing age without CD (5.6%) 16 because these data were generated from referrals to tertiary centres. However, it may also reflect the impact of both stool frequencies and consistencies in CD. In our study, although the number of childbirth was associated with an increase risk of incontinence in the global population of women with CD, this risk was not observed specifically in the group of parous women. The first childbirth is usually thought to be the one responsive of anal damages and less for subsequent delivery. This may outline why the number of childbirths is not predictive of FI within the group of parous patients.
Importantly, no mode of delivery (and particularly vaginal delivery) was associated with FI or severe FI. This contrasts with a previous study that reported an association between vaginal delivery and an increased risk of FI in women with IBD. 17 However, that study assessed patients with IBD without taking into account disease characteristics and did not make a distinction between CD and ulcerative colitis, which have different pathogenic factors that can lead to FI. Another report was in line with the present study, 1 but the population of parous women was small in that study, making it difficult to draw any conclusions. Another recent study 18 showed that obstetric events did not influence perianal CD. This report further supports our data that the mode of delivery is not associated with FI either through induction of anal sphincter damage or indirectly by inducing perianal CD. Because the number of childbirths was a significant factor of FI in women with CD, we chose to assess the factors associated with FI in the sub-group of parous women with CD. In parous women with CD, 2 important factors associated with FI were stool consistency and anal sphincter damage. 1 Liquid or frequent stools can be related to overall disease activity, rectal disorders such as proctitis 19, 20 and sequela from abdominal surgeries such as biliary-induced diarrhoea or secretory diarrhoea. In our study, disease activity and a history of abdominal surgery were associated with FI, underlining the need for early and better control of the disease. 1, 21 Anal sphincter damage can be a consequence of perianal disease (including anal fistula), anal surgeries or childbirth, particularly with vaginal delivery. A past history of anal surgery was independently associated with FI in the present study. Taken together, these results emphasize the importance of disease activity control in parous women with CD to avoid anal or digestive damage that eventually requires surgery and the need for disease control at the time of treatment to avoid liquid stools.
Some questions remain unanswered. To improve knowledge on the pathophysiology of FI in the particular population of CD parous women, physiology studies, including ultrasonography and anal manometry are needed. Correlation between FI and anal sphincter damage induced by perianal disease (including anal fistula) or anal surgeries or childbirth should be investigated. One might wonder whether the development of scar tissue due to injury after childbirth increases the risk of anal fistula formation.
In conclusion, FI is highly prevalent in women of childbearing age with CD. In fact, childbirth may increase FI, as previously shown in the general population, but the mode of delivery did not seem to play a significant role in this cohort study. Both CD activity and childbirth have comparable impacts on FI. Bowel and anal surgeries seem to be associated with FI and should be judiciously performed. 
